Research on Heuristic Algorithms for the Two-dimensional Packing Problem by 刘艳娟
学校编码：10384 分类号 密级
学号：200428012 UDC
硕 士 学 位 论 文
二维装箱问题的启发式算法研究
Research on Heuristic Algorithms for the Two-dimensional
Packing Problem
刘 艳 娟
指导教师姓名：张 德 富 副教授
专 业 名 称：计算机软件与理论














































作者签名： 日期： 年 月 日

























法的基础上，对已有的 HR 和 PH 算法进行改进，提出了两种新的算法：基于递
归思想的模拟退火算法（SA＋HR）和基于动态分层的最小浪费优先启发式算法
（SA＋LWFBDL）。SA＋HR 算法主要是引进了模拟退火算法对 HR 算法进行改
进，将 HR 算法得到的值作为评价解的标准，将任意交换两个物体位置得到的所
有物体序列的集合作为邻域解空间，从而搜索出更好的物体序列来改善解的质




实验结果表明，我们提出的两种算法比原有的算法 HR 和 PH 有很大的改进。
而且 SA＋HR 的求解质量优于著名的算法 BF、SA+BLF 和 GA+BLF，而 SA＋
LWFBDL 算法经过多次运行对大多数实例都可以得到最优解，可以与目前优秀
















The packing problem is a typical combinatorial optimization problem. Simply,
the packing problem is to pack the objects of different sizes into a defined space so as
to obtain the specified optimal objective. The packing problem has been widely
applied to the fields of computer science and industry, such as multiprocessor
scheduling, memory management, goods loading and stock cutting, so the packing
problem has great significance not only in theory but also in practice.
Many researchers have done a lot of researches on the packing problem since
1970s. Because the packing problem is NP complete and of high complexity, the
general mathematical methods are hard to solve it, so heuristic algorithms have been
widely applied to the packing problem in latest years.
The article reviews the research progress, and also summarizes the classification
and algorithms for the packing problem. The main work of the article focuses on the
two-dimensional rectangular strip packing. Based on the current HR and PH method,
two new heuristic algorithms SA+HR and SA+LWFBDL are presented. SA+HR uses
simulated annealing (SA) to search better orders of objects so as to get better solutions,
in which HR is the basic packing strategy and the neighborhood is defined by
exchanging the positions of two objects randomly. The least wasted first packing
strategy based on dynamic layers is presented in SA+LWFBDL, which still uses the
random search technology SA to search better solutions.
The computational results on several classes of benchmark problems have shown
that SA+HR and SA+LWFBDL improve the solutions of HR and PH. SA+HR can
find better solution than BF, SA+BLF and GA+BLF. SA+LWFBDL can get optimal
solutions for many instances by several runs, which can compete with excellent
algorithms such as SPGAL, HRBB and HRP.
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实际背景，例如：用户送来一张订货单 },,...,{ 21 naaaJ  ia 表示第 i个物品的长度
（允许有相同的）。所说的物品可以是钢条、铅管、电缆、原装纸卷等一维线材。
假设厂家提供的原材料的标准长度为 c，当然，我们假定 cai  ，试问如何能以
最少量的原材料截出用户所需要的物件。还有，假设有n个物件需要加工，每一




















































的，他提出的算法是递减首次适应算法（FFD）。Johnson 在 1973 年证明了 FFD
算法的相对近似比 11/ 9FFDR
  。随后 Garey 与 Johnson(1985)设计出改进的 FFD，
具有 71/ 60AR
  的近似比。这个不断改进 AR 的过程已达到一个惊人的结果，
Lueker 等发现对任意小的 0 存在着具有  







































置，时间复杂度为 )( 2n 。BLF（Bottom-Left-Fill）算法[24]是 BL 算法的修改版，




























题中。人工神经网络方法也被 Dagli 和 Poshyanonda 应用到该类问题中[37]。
Kroger[38](1995) 提出了求解二维装箱问题（ 2BP ）的一种遗传算法。
Bortfeldt[39](2006)提出了一种没有任何编解码的遗传算法，对某些实例结果表现







































分析，重点介绍了 BL、BF 和 HR 等几种比较经典的构造启发式算法和应用较多
的智能优化算法：模拟退火算法。
第四章是本文的核心，主要针对二维矩形装箱问题进行研究，在已有算法
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